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36L-*¥«ilB»K-fTiW)B*P X L ZmtRthV^ 

WflMt-^s igl-si gk Yt-^yruy 
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1 

rm* 075 y* yearns icflw- «*ww*»fe-«*w 

fc«J 0 Sift fc t> K. SVHcRWffittO^IWty 

x-mmtzmz it&m&<r>mffi*9\-m*t>® mi 
tzttm-cfiumz <pm s u 7 w ? ^ * niHtesrr * £ 

fc *imt-t&7?T<t 7"? b y 7X3SS8B. 

i t £1f©tt&fiW£S 1 HmvT It- < 7*"7 HJ 7X 

mm 1 ibb^t 7t- -r 7v n y ? x^i^s. 

^mznix^mzmw&v>vkmm*vyrv 

7x51^8, 

[BSE 5 ] 0rS<^@MEE<c*t fCWfe^SKI-S 

immmmzfoixmif mmmtzm^xmz 

•*4SBiB»lllKfc , ^TJBIBrt-WMWWRt^H 

mim&him-mfmb 

Jx.yj/aHIS&^'ta^fc^tfc-t&T-f X7*M S/ 
Xf A, 

[000 1 ] 
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*?fc JffiBOgHMSlftJ: *rt»Lfc7 7r -f 7v h y 7 
XBiSBiB (JiTr\ f^^fcBfirf 

X. WJ60«WKEfc*fLT«ttS:Kl(Bti 

[0002] 

10 immm®i5Z!mLxm:coT?T<7?h 
1 itmtcoy- mx b s mwnm m y t *b 

ffit«l«§<it^tl 6 b . Wf Wfflfcfi&S 
BttSti*. X. SB*PXLfc*JJ6l7C»ltt8*Cs 

4fli-9«Yt«Ks<t. Yvjvnmtnmbwm. 

SOlWI^-s igl. sig2, • • •, si gkSr-?- 
fimSftAixS. H^cOfI^*|Y{ik*^-*fi[tL 
X*¥M •y^HSWZ-frlxmfecr)Al!&5l l Z%mZ 

tix\i&. &±<7)ffimzMt. mw*>vuivis7b 

UiSZf2bHisyVU> ! Xf3Z[*mbX\iZ. Vy 
s T-^fitt ^ n -y 7 / VVZ V C K ^ f w x^/nasffly \- 

7- h A/PX H S T^7K¥7 n 7 7 >VVA HCK^rh'co 

^•^HKSffl^/i-xtiegL-cB^L. naw^ry y 

^WXtaj^LStJC-f**¥X'f yf-HSWl , HS 
W2, • • • , HSWifcBBBBWl/C, k^Ofl^l 

40 ft-^s igl, • • • , s i gkfc*#vWittfc**ffi 

[0003] flR5«asB*Hifr9-yr y yymmmtc 

■3 IS. k3R«<0W«fi^s igl-si gkfc&tfrt. 

tx-< •yf-Hsws-k^m^&oiiasrmffii ltpib$ 
50 hHisyyuvxfsizttix&fflii&nmixmfci: 
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mmz+izbifcsh. Hswi-Hswit 

Hi/7 h WJX9 3 b •C* 3 Hfflft0B£«HK*& . 
[00 04] HI 6<±. &3fc07M*TWj'Xf-A<D 
■&i¥ffif8.Z7F?7B -v 9MX'h I. fa7Hy^f 

NSy/y'i^-? (TG) 9fc*«;e.TH 

*. irfcs is*^*^ i nmswtsqMi t lxm& a 

C) *J8li£*&«f£lW?. iiTttLCDt«JJt« 
& . fx* F 5 4 A8 (±?hgfA^ Sn* t'r^-fi 

i g*««ltlcd lmmimuzmm^- s 

S ( 1 H) -CttfMt^s i g^fittSKfflSfcfrfcK 
£aHfcS*lfctt*fi*M i g*LCDl(Cffl*-f4. L 

* . x , mesm mRxswmmm * pro uo * 

i"4. * i FiBi)lllSS{ilHtt(C3<a'fbiB)!«ft^s i g£ 

m^mzm^yro y?u mmtitimmz$.mt 

ttPBBHt#SINCfcJBfcT»ffU t*T*F:M^8 

(cm ijmas* f r p Lxwimmmnfj 
$>ymm'fr%o. x, h-f-tv^^^siznt-fy 

7"^*-A'F«^SHP*«»U IfcftflMM i g^S 
©HHSrlMtlL-o^. BP*>, t.'T*F^A8(i«3? 
<OKJiJt'xf-W6t«ft3Rtt<0««fi^s i g£ffl*fW 

x*l^-^9{45St=. HST, HCK, VST, VCK 
tpWU->VWmm>^)V7. 5LCD1 tcffil^ L , ^OT 

[0005] t*T*F9'fA8li, ffl^lf^yrinffi 
CLP, y^-f MURBRT, ^yvffljEIHKr. ?M 

ymssGAiN. KismssiNv. amp, ©tiss^ 

Ay7TBUFF$r£-Cttjat§*lTVV&. 
[0006] 01 7Sr#flSfC, 01 6t3SUrr-rX 

Sfifc h*r*ffi# s i G(i? 9 yrmssc l p -c^f * 

zftvfyyrztiKm^it. y?4 muss brtx-m 

b?y bu-;)sZ1xt:ti&tt#yvWE®Kr?L c D 
(i^M mhis&g a i ymmzmztiz. y 
otaasftsti*. ^cofisitKK^^ •/^-swfi^^s 

y^vx*]/-* 9jK»*tt$fl* FRPtJ: 

*8»f*LCDifcau£ffi«i££wt**. 
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fihswP\zi.mm%ixx\^h. ^ynv-^-iv F $ 

ftfclftflWi^s i g^77rBUFFi^LTLCD 
i gl~s i gk(iJi^TOlJffllSixSHSWl~SH 

*k Hl7j&»69ifejW«fc, LCDl(cflt»8fi*« 
i&ms i glil HtttaJrSBoaJWKEtcWUTWx* 4 

10 6fc6lttBSii&ft5W|JECOMfc:{iBWjEU\ 

[0007 3 018(4. LCD10#a*PXLK»* 
&**l*WWI^s i gOffli*«5!CWfc*i5UTV^ 

<oi*flH3*s igi-si g6*««a*<i*. 

TH*. *0«is BWWFybRIEWilSfi^tTV^. 
y-M*X ltettJBt* 1 5^ yB?(4, ft^HY 1- 
Y6WU/C6ffl<0W*l-l. 1-2, 1-3, 1- 
4, 1-5, 1-6 £ + - + - + -c7)Stt^^fI-f s 
20 i g l~s i g6*«»Sa*fl6. #^274 yet' 
14. «*2-l. 2-2, 2-3, 2-4, 2-5, 2 
-6(C, - + - + - + <7)ffittC0^f|-f s i g l~s i 

n X m C9®£ P X L fcSt IXE V HCRJtBtt^ttfWl'f- 

s i g*^^C*#ji*tL&. 

[0008] 

D i(i« H B B ^L&|*<-^ffi|gt!)*^ST-?>>), BJS:« 
ft^s i g^a«JECOM(iWLTRiKt-|.i^* J J> 
30 6. icO^. W^.(fftffl«JlCOM(C«LTS±Vma 
xO«E*B«PXL(c**ao»^t:tt, ®ttKfg« 

oT, J8B*|BItf)|Bfc:ft^C2Vmax^)«ES:»Bf*-B: 
S £ fc ? $ affl* £ ■/ 7 r B U F F *9H»^) 
t'f'^ F 7 4 'n'8 ^4 . ft*^> LCD&fflV* 
fari/'fyXfAta, ;i7)A' 7 7yBUFFM 
B*PXLJHl^»Y!5rffOfiS*^R«1-£»t** 

40 [0009] £*>raiB£J!HIW-**s 3EScm^^i:=2r 

[0010] 

50 *m®f&t VX . fr«<oy- F«8t . 
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5 

■r&mwmmmt. -wmmnxftm^mzti 
m^m^m^mz^yru y^tmrn^titz-^ 

x v ^mimmmy? yymmxnmmzn. 
Ltzm^mznLxttizKnm&<7)W.mmz-*ryr 

[0011] IMUzTtf < 7"? V U ?X 

mtt s ? -f s vtv* t . sunn 
- mt . m&mwkb , w#*>#x*»fc:i:3*ifc 

4^H^B**^***lIIB»IIIRfc, 

^ immtLK-ftttnmmz 
mm*** &A,x-9m*m-t z>**mx>®&b * 

mmzmmmmm fr * h* 9 -f -**»fc-i*«wn 

[ 0 0 1 2 ] LC D$r4f<oaS^*/Wi*««# 

^rwiBtc lcd rtarcjEStt^ttftft^^yr >j y? 
mm-K^zfm (ya-v) u <^ 
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-7k¥»liaft«0Bi)!ftr9y^y^»lc, £fl^£>- 
mw±tti5.cDmzvyu>yy^&. zwm. sujvs 

^dirtiiO. v'C^n^HBtfXfflf^T 1/71/7 v-x-f 
<9B*&7*9y*y/M::. W0*"5«fiR*^)«*IMf 

?>mm mm&imwmEiz y 7 * ^ 5 i t 

BEHSfilcy 7U v i/itl 

£ *«{cffl»** i t * 5 T'& , t A X7U4 yzr^-k 

#x'omwj*im<t*imx'b i . *w«(c j: w , 

[00 13] 

*tDWHrCft6. =5rfc, HI 5^t^*OT^r 

Fiii«M*|5]B#|gKj^5t&^jStTV^„ fit. *^ 
«!BttiiHCIR6fi* fc ^T'<i=5r< , Bit 1 ffl«(cmRft 

commkYt&mtxto'). w#oxsiaKB»pxL 

^ftjimffi C O M^'EPJU $iiT V ift . 1 1± k 

40 *(7)A7jH5^{iiTfc0s ^SP«0b'TJj-K9^A>^ 

&&ztL&k®<?)vmm^s igi-s i gks-e^ 

X^2fcHi/7M^xX^3?:rtiELTV^. Vy7h 
l/^"X^2{ii'hgl5W^^ S^S/i*l/- ffrt>m% 
tl I MUX * - h J */k* V S T^»Sfi ?D7^ NVl'X V 

bisx •£•- ixmmnmzmm- 1 . 

50 ad%, vy7vvisx?2temmm\m*vkfcth. 
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-2k H>'7M'i'*77 3te|i|t<7'f S^i/'x^ 

¥7.4 vfHSWl-HSWi 5rTO$(HBIL-'C. k#<5D 

<0tt«ft#s igl-si gk£-WMl*tJ6*6fi# 

S W fc T*¥» 0SS SrflMW & . 
[0014] ftBWHJ: t-T , s*/!' 1 ti'J 7 U< 

v^aHISft4^ffi^T^I.. £*)U7WS'.3.|g»4tt 

BLKPOELTlMfU «MR«#s i gl-s i gk 

y*y /J«=ff y iM<» t'r* h ? A /< 
fi^s i gi~s i gk#^yryy7§*vcvtf:MS: 

jEtT*¥x-f 7fHswi~Hswi Sr^^y^y^ 

[ 0 0 1 5 ] 02 fi'J 7 U >y ^3.0R4 <OJWW>5rfl|« 
WfciS*. (A) fc^LfcWCUU £»-9tftY**MKa» 

3f (B) OMT'li, [t^Y*W*.tfk*-?OffllC# 

[ooi6] H3{i, ^mzi^if^xrv-A^xf 

01 6{=^Lrt:f&|W>T4 77 , M y^fAtTO 

8Hc, *fU7H ^X-rAJihr'jr A8 1 7 
4 S v^yi *W 7 9 1 (LCD) 1 1 Sr 

fil *. t v . t'r * H 5 >f a' 8 \m%.<r>W£Wzn I 
xm&mtmm^s i g 94\y? 
iSx*\s-?9tevmm*i- s i g{c[3iam,TA^-;ngf) 
hp wx*8iiwi#B lkp ^tt^-r^. . lcdi 

^/HEIftffl^V^^JWt-f B LK PKJfctTlSft Lift 
{=, LCDl{«f«<oy-mk, ?iJ«OfI-f«i: . P9 
L-*¥»!IBH5(cHfiW>Wlt*aHW** 

mmmt. -wmsftx-mw?*}* 1 ?'! ^8 
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IBift[IIKfiVx7M^x7.^*^tt^§fiTfcO, 
iaS[USS(±Hx7 M'i'** 7 7fHSWt« 
tt£*rtiX«jRS*lTV>*. ^StVIfcLT, LCDI 

EIIWiM 5 y^y'x*!/-^ 9*^«&$*i6l||«lfl 

^BLKPW6tr«MHfl»8 i g^^y^y^M 

[00 17] 04(4, «KBtfl(*fa7M x7r 
AOlOIWi 7n >y 7 0T'£> * . 6 lift 

rowan** ( k = 6 ) mm lk-o h ? h mmmft 

**«8bTV^ft. b*r^H7^ ^'8(it'T^ffi#S I 
G*JPIL-C63fitt^W»fg^s i g 1~~6 JLCD 1 
s i g l-6{4J3Sft$*lTi5»>l.offlffl 

Wl£iffi£lxz\^&. s i g iai/s i g2tct2M;Uf 

20 ilMlkllfHi 0 ST ^ilT *J 0 s sig3Ms 
i g4Wili€WB*«fl^^'J'9aTA»aTfc , )» si 
g5Msig6 (c«»fe««WRffl^*HW »} ST £>*IT 
US. ^-f Sy7"^"x^V-7 9ti|iIWfi^SYNCt 

jc t mf* u t'T^r h 7>f ^ 8 tasMtffl^F r ps 

lX^yr;l.*-;PH^SHPS:flt*&LTUS. X, 7 
Sy7*y'x^U~7 9(iLCD lfc»LTHST. H 
CK, VST, VCKtcWrtyuimWiWVVXkWm 
<f^BLKPS:*^LTV^. 
[ 0 0 1 8 ] 05ti, 04 t*L^«MWI^)flffi& 
30 S^WCSfcLTV^. t'ftfl^s i gti-yKfflfa 

( i h) «»c«»Mmi: WM^r^y^y-mm 
a*n*. w«m^s i g i , sig3 

2Ws i g 5(ia^«Elc»UT 1 HfcfctttttfRIEtf- 

s. ioasfli«ffittLCDi<o»iftimi(cfl»fts*is* 

g2, sig4SVslg6t>l H4Wcatt*»R(Et 
fit. sigl, 3, 5tsig2, 4, 6(i5V> 
40 {CRSfitttioTV^. Mitf, -*TB ( y 
B) fc«Bf*i:. sigl. 3, 5(iCOMfc«LT 
+ VcO«ff^*L. sig2. 4. 6<iCOMlC«LT 

[00 1 9 3 686(4, 04(C*L*:LCD 1 com®* 

mj$.*7jk?mmx'h&. m^-tzmz, b^pxl(4 

nfi : Xmfr<7)Vh'J77gea^ ; 5:-jTV'»|.. ^ftT'n* 
^y- h & X 140^ L & o*< v y 7 h 1^7 7 £8^ $ 
tlX^h. X. ■&ftX'm*COli^&Y\iHSWZftLX 

so s i semyy'vyrztih. &nsm±w-s7V\s 
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i/x9 3<izx o rnmmz ti& . *wc« 6 BffroiB 

l^friSfflLT^^ HSW<OfflB8tlim/6t* 
4. »HSWM;ffl9ltUBOX4 v*CSWtfAB3 
tLTfcOs Mfffi*BLKPfC£&T#HSW**7# 

fl#« YOflWHHI (CttR S W £ tm Lfc U 7 1> <y a HI 
»4jWW*S*ITV^*. i^>U7VvJ/*IBI»4ttBL 
KPfcjmyT£T^RSWfc:tyttJBi:U £TcDff-f 

[00 20]<WC, E^fcULHlOMBHLTHefc 10 

•c^y-fscttiO. 194ygtf>B5&l-l~l- 
mtt^T»*M-4«*«Yk:ieRWt:««S<i*. £<o 

#HSWMU:CSWIiitHy7M/y^^ 

Wzi. 0 H S W 1 #3H3BK»fc 0 , HSWll;^: 
4 6*cOft-f^Yl~Y6 5r^tT. B*l-l~l- 
6«c-jtt:ijMWi^s igl-sig e^m-f^ffi*** 
S&iii*. £<ol6S* B*l-l, 1-2, 1-3. 20 
1-4, 1-5, 1 - 6 +-+-tf)«tt 
fcfc*. ftweHSWi#M#. BfSl - 1~1 - 6C: 
• S&aftfcWHitf-A'HSfl*. £<GB*, HSW1 
teotelfih 6*<oflHH»Y 1 ~~Y 6 fcttfctSfi* 1 - 
1-1 - 6fcH«5Sr«tt<Oflt-9«fflt*-^HS*i*. 

[0021] mzms iz^-tmiz. h sw2*^ji«t« 

fc&D, ffi-f«Y7~Yl 2 5-^LTB*l-7~l - 

1 2t+-+-+-o«c7)fi^mfiL* i »§jitn4. 
Kux'Hsw2tfim&imt% r ) , bbi-7-1- 

1 2&l^ft^oft#&fi^tlY7~~Y 1 2 fcHS^O 30 

SH5KB«fc^«fc)5r£w«flMi-f-s i g l~s i g 
6*»*a**i*-;H«$*iTVK. i7-fy@oBS 

i-i-i-m^xizm^m&tfmzihiti&t. 1 
7 y nmm b 9 y ^ * t r #£-c#*sitt!B 1 4 

[0022] comtc LT-*¥Mraartfl*3WWBW« 

*7L7*9y*y^msiat:A4. H9t^-t« 

U CSW^L,T^T«0HSW^7«®ta*'il 40 
-?>. l»71/7^iHISS4|*l<?)^T<?)RSWA^ 
y#»fc&9. £fi#&Y#5VHc^ 3 - h **14 . flP 
+ Vfcf-ir-s;3;h.TVvfc«a^<o©f«i-Vfc: 

£ffl#nmi±offj£<3«fii[ (com) teJOri. 

£<tf*. HSW{±^T3f7^i:!6r-oTUSW, LC 

§ hx v ^4 Aft* t - v ic-f a— y*£ fix v ^4 <i*flw< 

ya-hSfu^Kj^T. mtmitexm^o. (c 

OMffifi) K';7Uv^aSfl5. 50 
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1 0 

[00 2 3] ifcfciai 0*=*«fc. 2 94yB<7)££ 
;<?)^l:lt t'f':*K9>f a>,s>, 17-fy 
St^Sttt^Ss i g l~s i S 6#«&§*14. 
fiP*>. sigl, 3, 5{iCOMt*fLT-V<7)mfii£ 
#U sig2, 4, 6<iCOM£#tLT-t-VC0mffifc 
&4. 2 94 yBfc»J6Lfc»Rb9yv**Tra«9 
ilttffifcfc*. £OSL HSWMRMMIIISJU ■ 

i g l~~s i g6(i#j£t4fivlSY£:f>LT#Jfrt4 
B*£S&a*fl4. sigl, 3, 5tf-?>T 

v>?wzmm±%mofrh-vi,zwfii. si 
g2, 4, 6Wyruy/$fi^fi#iHim(a* { o* 1 
L>+VizW<rt&. «Wi»fc*>t»£TKji«BEtf 
'J 7 W y a H 4 fl*<9 tr** h* 9 4 A 

[0024] mL-ftmmt H -x hRCWIDO^T' 

(c» S>&Srrat*BLTLCDO±fcjimEtc^LT, IE 
fflt£#-/PFS*i-0>4B*atfd^ttl:s ^ffittt 
*-^H§n-CV%SBfgRVfi#iSW J **rWf, lEifi 

HRiRtcfe^Tfc, Mz-i$~mm7?y*>?m®izv 
yu-y^^ZtfKlzt &X-* h . -SB7* 9 y y ^ 
MSttz. &y- miz-oztfmm b 5 y->'x* Sr^-y 

r , )5rSc7) vyuvis* Srff^ 3 £ t mm X'h s . 

[002 5] 01 Hi. 7*?7M 7^hU^X^^a 

Ate LT v . 7 v ••/ y a«ffi*ffl|iT 

[0026] S&WCiai 2H31 4*#SiLT, 01 1 
(c*Ufc#JW(<0ii^&flB«t:ttBJt4. 4-fiai 2(c 
*-f«{C, 19-fyBfc-5** t *«lih9y^^Tr 
&£XmmtiMk*lZ.k£.J:')* l7^yg(7)B^l 

-l-l-ml±^Td^«YKO**<&. <XV^T\ HS 

VflWmiZCLblzl; ^^(co^4 6*tf0fi-f*S 
Yl~Y65r^-UT. BSBl - 1~1 -6fc-Kfc^i# 
«ti*«B# a**i* . iJcv ^T'H S w l *SBB§ » B3H 1 - 
l~l-6fc:»*aa*ut*ffitt*-/l'h*$*iS. 
KK H sw l iz-oftrfh 6#com*mY 1 ~Y 6 1 % B 

1. Y3, Y5tt+Vtef-*- 5>3fi, fi#«Y2, Y 
4, Y6tt-Vtf-^-v$tlS. 

[0027] «v>ra 1 3tc*-t«(c h sw2*^a 
tt»fc * ^iii-7-1-12 icfi^m^'S^a 

^ix4. i<oft. HSW2##*»R»i:£9, BB1 
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1 1 

- 7 - 1 - 1 2 k ft^iY 7 ~ y 1 2 itim-mm**- 

Y7, Y9, Yl Ui + Vfc*-^H$ 
Y8, Y10, Y12J4-Vfc*-;UHStii. J31 

JBki 1 ). l^yg^tMrm.. 

[ 0 O 2 8 ] £ co&m 1 4 (C5rf«t. t*f^ K 9 -f A 

9-f ^BklijSMtt^Wftm-ts i g l~s i g 10 
6a*0Wft3fl4. sigl, 3, 5«iCOMtcWtT^ 
©tt^mfttSr 1 ?. sig2, 4, 6(4COM(c:*tLT 
jE«ttO*ffifc5:S. fcwC, 2 9-fyBc7)?S)£b9y 
yX^T r a»*J/ttJBi: fc-j fctt. H S WftfffiftMmM 
•18*1. sigl-si s 6*«4Mt-«M*t^-L-Cia*t= 
«&**lTH<. «9*Y1. Y3, Y5fc*B-f4 
fc, 1 y-OBX'li+VlzK-^VZtiX^tMm^ 
74>a-C\t-V£.m*»lt>1x&. t'r*H 
9 -f AfflJ^A 7 7 r 14 2 VOr 4 A-f-v -^fshW 
ixm^\ Xii J mY2, Y4, Y6KJSBi-h 20 
h. 1 9-fyBT(4-V(c^-^h*§nTV^«fi* s 2 
9^y@-C«+Vjc##Jftt4>ixS. zm. t'r*K 

[00 29] 

77r <r 7*7 HJ 7 7«*§SEfi y 7 W v > aBBfcfi 
**-txr 'J y 7"£ixT v *fca»*)fI-'H»£7'9 V 

f*?&4*, ^S0»*>feO3£ftS*^fitc«t-*-i 



#$^10-326090 
1 2 

[0 1 ] *fWHc*4 T^x -f 7-7 h V7xWmg.<F) 

HIHKOft«t«i0rflljR*iSrtllIBBI*e* 4 . 
[03 ] *IMB*c*4f f -f ATM i/XrA<7)£frfl§j£ 

[04] *^^T^x7^^f^XrAco5ete0i|& 
Srt7n-y70-C£&„ 

[05 ] ®4i,zmLtemmmfflmifc&-rz>7J s 

[06] H4fc^Lfcj9fcflfc**fiS7?f-'f7' , 7h 

[07] B6&*l,t:T??'<7'?hV9x&F8M.0) 

[08] B6fc*U:77'r<r ^HJ^xSi^a^ 
■WffiWHciJWi @K0-C'J> 4 . 
[09] 06{=^L^r^f-^7-7hU^7^gac7) 

[010] 06te7j*Lfc77r-r 7-?h;?7^j^i: 
[01 1] r?T4 7vh'j?x*is^«o##fH£* 

•f0lS0T*4. 

[01 2] 01 1 fc^tfe#*WO»fHK>«tettf 4BP 
B0-C#>4. 

[01 3] 01 lK^Lfc^fflOlWm9Ite«*&^ 
S&0T'£>4. 

[01 4 ] 01 1 ^Ltzmmmm&mz&tm 

f&0T'fc4. 

[015] fi£#c077 f 4 7v h 'J 7 7|5|^B?)H?i| 

[016] 7TM ^XrA«0-W^^1-7 

n-y^0-CS)4. 

[017] 01 6fc^L£{£3fe<7)T-r 77M y^fA 
«)IMffliiSfc«'f 4»»H-C»4 . 
[01 8] 01 5^Ucfi£#0777M7vMJ77 

1 • • 2 • • • Vy7M/y'X?, 3 • 

• • H->7M/^'77, 4 • • • VVVti/s-Wk. 5 

• • ■ 6 • ■ -JflftflSffi, 8 ■ • • t'T^h'9 
4a\ 9 • • • ^^S^yx^-l/-^ 



03/15/2004, EAST Version: 1.4.1 



(8) 



%fffl¥ 10-326090 




4 6 



[02] 



(A) 



BLKP- 



If 



2± 



(B) 



Y x 2k* 2k* 2k* 

\T~~i nn - i -n rr 



BIXP- 



^4 



[03] 



1 1 1 INVAMP BUFF 



SYNC 



TG 



FRP SHP 



LCD 



H5T.HCK 
VST.VCK 



BLKP 



[124] 



[05] 



SIGc 



SYNCC 



LCD 



FRP3HP 



TG 



BLKP 



/t*;HBft 



HST,HCK,VST,VCX 



[ n 



1H 



S1G ! agSMffi! : 



sigi.as 



+v 

— »«£ 
-V (COM) 



+V 



-V (COM) 
GND 



03/15/2004, EAST Version: 1.4.1 



(9) 



WHT 10-326090 



[06] 



[07] 




csw 



T 

l7<> 



2*1 2-2 



yDyCI vOyD 



i-s 



TY /HSWfei/B 



ySyO 



vQyLJ 



BLKP- 




[016] 



ims] 



j AMPIN INV.AMP BUFF 

RRp| 



1/ 1 



SYNC 



TG 



I 



LCD 



SHP HSTtfOK 
p VST.VOC 




•PXL 



RSW 



BLKP- 



03/15/2004, EAST Version: 1.4.1 



(10) 



0-3 26090 



[09] 



[HI 1] 



© © © © © © 




oooooo 



ski 1 



HSW1 
2W>- 



BLKP- 



21 



2-2 

bo 



1-3 1-4 i-d i-e IBWta/H) 



yDyfi yQ yQ 



' b P P P 



[01 0] 



lm 



HSW1 



RSW 



jh^^HiMes EES 



1-3 . . 



3-1 3-2 



4-1 f>2 



I* 4 ah6| — i-w-i 

fwi-FP 



]- 3 



3 

is. 



1-6 



vDvD vOyO 



vOyO yOyO 



yOyC] yOyC 



HSW2 EflffaAl) SKtn/C 
X 



4-6 



Tr- 



♦in 



PXL 




BLKP- 



SIG 



HSW<rn/6) AMFW 
l-m 




h y y •==ffl r 



4 

RSW 



[017] 



^1 



^-1 



— S«P«E 

(COM) 



GND 



112] 




PXL 



Yl Y2 



03/15/2004, EAST Version: 1.4.1 



(11) 



0-3 2609 0 



[01 3] 




i-i 1-2 is ia 

0GE G 



SY7 



^Y8 



H3W(m/6) 



[014] 




HSYM 



25f >• 



IBW2 / HSW&n/S 



yByB 



H3Wfa/iH) 
1-6 ltn 

vB / x vB 



2-6 



2-6 

yB 



Tr- 



rrrrrc 

Yl Y2 Y3 Y4 Y5 Y6 



[1215] 




03/15/2004, EAST Version: 1.4.1 



(12) 



#8^10-326090 



(018] 



Yl Y2 Y3 Y4 Y5 Y6 

\ \ \ \ \ Vi 



lfl 1-6 / 



i 

PXL 



H@yO 



ySyB v^yQ yfi yj§ 



li_L J" t£J nrj irn n-0 

vG yj±] yB yG) yH 



03/15/2004, EAST Version: 1.4.1 



* Searching PAJ 

,. . - ... 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 10-326090 
(43)Date of publication of application : 08.12.1998 



(51)lnt.CI. 




G09G 3/36 
G02F 1/133 




(21) Application number 

(22) Date of filing : 


09-150347 
23.05.1997 


(71) Applicant 

(72) lnventor : 


: SONY CORP 
GOTO HISASHI 

.-. ........... ... . .w ^ .- .• - - -,. 



(54) ACTIVE MATRIX DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress power 
consumption as the total of a display system in which an 
active matrix display device is used in a panel. 
SOLUTION: This active matrix display device 1 has row 
shaped gate lines X, column shaped signal lines Y, 
matrix shaped pixels PXL arranged at intersections of 
both lines, a V shift register 2 line sequentially scanning 
respective gate lines X to select pixels PXL equivalent to 
one row every one horizontal period and an H shift 
register 3 sampling video signals sigl-sigk supplied from 
the outside in one horizontal period to respective signal 
lines Y to write the video signals of sigl -sigk in the 
selected pixels PXL equivalent to one row. iMoreoveMhe" 
deyiee is provided with a reflesh circuit 4, whicfP> 




.»iaafcr*.v.-. 



temporarily s^ 



signals sig l -sigk and sfi^ circuits p^ 

— — ___ — — c 

e^polan'tie^^reroppos.iteieachroth^ire sampled intemally in the blanking perio^tolneutralize 



!7 



(electpie cnaFge ofl^pecfi^signalinnes -Y- internally in-a,state in'which-theyare separated — 
;from;tRe outside. 



LEGAL STATUS 

[Date of request for examination] 



18.03.2003 



http://wwwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAApxaynkDA410326090Pl.htm 



3/15/04 



Searching PAJ Page 2 of 2 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdljpo.go.jp/PAl/result/detail/main/wAAApxaynkDA410326090Pl.htm 3/15/04 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (41) Color agent 5-amino o-cresol, a 2-amino-4-nitrophenol, A 2-amino-5-nitrophenol, 1- 
amino-4-methylamino anthraquinone, 3 and 3'-imino diphenol, a hydrochloric acid 2, 4-diamino 
phenoxyethanol, A hydrochloric acid 2, 4-diaminophenol, hydrochloric-acid toluene -2, 5-diamine, A 
hydrochloric-acid nitro p phenylenediamine, a hydrochloric-acid p phenylenediamine, A hydrochloric- 
acid N-phenyl p phenylenediamine, a hydrochloric-acid meta-phenylenediamine, An alt.aminophenol, 
an acetic-acid N-phenyl p phenylenediamine, 1,4-diaminoanthraquinone, 2, 6-diamino pyridine, 1, 5- 
dihydroxy naphthalene, Toluene -2, 5-diamine, toluene -3, 4-diamine, a nitro p phenylenediamine, Para- 
aminophenol, a PARANITORO alt.phenylenediamine, a p phenylenediamine, A PARAME chill 
aminophenol, a picramic acid, sodium picramate, An N and N'-screw (4-aminophenyl) -2, 5-diamino -1, 
4-quinone diimine, 5-(2-hydroxyethylamino)-2-methyl phenol, N-phenyl p phenylenediamine, a meta- 
aminophenol, a meta-phenylenediamine, sulfuric-acid 5-amino o-cresol, a gate line of behavior A train- 
like signal line A pixel of a letter of a matrix allotted to each intersection of both A vertical-drive circuit 
which carries out line sequential scanning of each gate line, and chooses a pixel for a party for every 1 
level period A level actuation circuit which writes a video signal in a pixel for a party which sampled a 
video signal supplied from the outside to each signal line, and was chosen within a 1 level period It is 
the active-matrix indicating equipment equipped with the above, and while separating a signal line 
temporarily from the exterior at a blanking period of a video signal, it is characterized by having a 
refresh circuit internally neutralized where it short-circuited internally two or more signal lines with 
which a video signal of antipole nature was sampled mutually in this blanking period and a charge of 
each signal line is separated from the exterior. 

[Claim 2] Said refresh circuit is a active-matrix display according to claim 1 characterized by short- 
circuiting all signal lines internally while separating all signal lines from the exterior. 
[Claim 3] Said refresh circuit is a active-matrix display according to claim 1 characterized by dividing 
all two or more signal lines into each group, and short-circuiting them by group comrade. 
[Claim 4] Said level actuation circuit is a active-matrix display according to claim 1 characterized by 
sampling a video signal of antipole nature by turns to a signal line arranged in the shape of a train. 
[Claim 5] A display system which consists of a video driver which supplies a video signal which 
polarity reverses to predetermined reference voltage characterized by providing the following, a timing 
generator which supplies a control signal synchronizing with this video signal, and a display panel 
which operates according to this control signal and displays an image based on this video signal Said 
display panel is the gate line of behavior. A train-like signal line A pixel of a letter of a matrix allotted to 
each intersection of both A vertical-drive circuit which carries out line sequential scanning of each gate 
line, and chooses a pixel for a party for every 1 level period, It has a level actuation circuit which writes 
a video signal in a pixel for a party which sampled a video signal supplied from this external video 
driver to each signal line, and was chosen within a 1 level period, and displays an image. While 
separating a signal line from this external video driver temporarily at a blanking period of a video signal 
according to a control signal supplied from this timing generator A refresh circuit internally neutralized 
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where it short-circuited internally two or more signal lines with which a video signal of antipole nature 
was sampled mutually in this blanking period and a charge of each signal line is separated from the 
exterior 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the active-matrix display (it 
may be hereafter called a display panel for short) which contained the pixel which constitutes a screen, 
switching elements, such as a thin film transistor which drives this, and a surrounding actuation circuit. 
Moreover, it is related with the display system which consists of the video driver which supplies the 
video signal which reverses polarity to predetermined reference voltage, a timing generator which 
supplies a control signal synchronizing with a video signal, and a display panel which operates 
according to a control signal and displays an image based on a video signal. 
[0002] 

[Description of the Prior Art] With reference to drawing 15 , the conventional active-matrix display is 
explained briefly. The display panel 1 is equipped with the gate line X of behavior, and the train-like 
signal line Y, and Pixel PXL is formed in both intersection so that it may illustrate. Pixel PXL consists 
of the pixel electrode formed in one substrate, a counterelectrode 6 formed in the substrate of another 
side, and electrooptic material, such as liquid crystal held among both. Switching actuation of each pixel 
PXL is carried out by the corresponding thin film transistor Tr. Moreover, the auxiliary capacity Cs is 
formed corresponding to each pixel PXL. The gate electrode of a thin film transistor Tr is connected to 
the corresponding gate line X, a source electrode is connected to the corresponding signal line Y, and 
the drain electrode is connected to the corresponding pixel electrode. The display panel 1 is equipped 
with k input lines 5, and accepts k video signals sigl and sig2 supplied from an external video driver, 
sigk, respectively. As for each signal line Y, k are connected to the predetermined input line 5 through 
the level switch HSW as one unit. In addition to the above configuration, the display panel 1 contains 
the V shift register 2 and the H shift register 3. The V shift register 2 constitutes a vertical -drive circuit, 
answers pulses for panel actuation supplied from an external timing generator, such as the vertical start 
pulse VST and the vertical clock pulse VCK, operates, scans one gate line X at a time sequentially, and 
chooses a pixel for every line. Pulses for panel actuation, such as the level start pulse HST to which the 
H shift register 3 is similarly supplied from a timing generator on the other hand, and the level clock 
pulse HCK, are answered, it operates, and closing motion control of the level switches HSW1 and 
HSW2 which output a sampling pulse one by one and correspond, the HSWi is carried out, and k 
signal lines Y are packed as one unit, and are driven. That is, the simultaneous sampling of k video 
signals sigl, the sigk is carried out at the signal line Y which corresponds, respectively. 
[0003] In case starting two or more pixel simultaneous sampling actuation is performed, in order to give 
the amount of delay corresponding to a pixel pitch beforehand to k video signals sigl - sigk relatively, 
the sample hold circuit is established in the video driver. While carrying out sample hold of the k video 
signals serially and giving relatively the amount of delay corresponding to a pixel pitch, by carrying out 
closing motion control of the group of k signal lines for the level switch HSW simultaneously as an unit, 
the number of stages contained in the H shift register 3 which drives this level switch can be reduced, 
and a configuration can be simplified. In addition, a level actuation circuit consists of HSWI - HSWi, 
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and an H shift register 3. 

[0004] Drawing 16 is the block diagram showing the conventional display system whole configuration. 
The display system is equipped with the video driver 8, the display panel 1 shown in drawing.1 5 , and 
the timing generator (TG) 9. In addition, since a display panel 1 uses liquid crystal (LC) as electrooptic 
material in many cases, it may be called LCD here. A video driver 8 is changed into the video signal sig 
which processed the video signal SIG by which an external input is carried out, and was suitable for 
actuation of LCD1 . For example, a video driver 8 performs polarity -reversals processing of a video 
signal sig in a 1 level period (1H), and outputs the alternating-current-ized video signal sig to LCD1. 
LCD1 is equipped with the liquid crystal pixel prepared in the gate line of behavior, the train-like signal 
line, and both intersection as it was shown in drawingj.5 . Moreover, the vertical-drive circuit and the 
level actuation circuit are built in. A vertical-drive circuit scans a gate line sequentially, and chooses a 
pixel. A level actuation circuit writes the alternating current-ized video signal sig in the pixel chosen as 
every 1H by carrying out the sequential sampling of the alternating current-ized video signal sig at a 
signal line. A timing generator 9 operates according to a synchronizing signal SINC, supplies the 
alternating current-ized signal FRP to a video driver 8, and performs timing control of polarity-reversals 
processing. Moreover, the sample hold signal SHP is supplied to a video driver 8, and delay processing 
of a video signal sig is controlled. Namely, a video driver 8 carries out delay processing of two or more 
video signals sig relatively according to the array pitch of a pixel, and supplies them to LCD1. Further, a 
timing generator 9 supplies pulses for panel actuation, such as HST, HCK, VST, and VCK, to LCD1, 
and performs motion control of a vertical-drive circuit and a level actuation circuit. 
[0005] The video driver 8 consists of buffers BUFF for a clamping circuit CLP, the bright circuit BRT, 
the gamma correction circuit gamma, the gain circuit GAIN, inverting circuit INV. AMP, the inversion 
switch SW, sample hold circuit S/H, and load actuation etc. 

[0006] With reference to drawing 17 , actuation of the display system shown in drawing. 16 is explained 
briefly. The pedestal clamp of the video signal SIG inputted from the outside is carried out in a clamping 
circuit CLP, and the voltage used as criteria is decided. In order to adjust brightness in the bright circuit 
BRT, bright control of the signal by which the pedestal clamp was carried out is carried out. The signal 
by which bright control was carried out performs gamma amendment doubled with the property of 
LCD1 in the gamma correction circuit gamma. A gain adjustment is performed to the signal of which 
gamma amendment was done in the gain circuit GAIN. The signal AMPIN by which the gain 
adjustment was carried out is alternating-current-ized by the inversion switch SW. FRP supplied from a 
timing generator 9 turns on/controls [ off] this inversion switch SW. The alternating-current-ized signal 
passes along sample hold circuit S/H in order to attach the phase contrast suitable for LCD1 which 
adopts two or more pixel simultaneous actuation. In addition, this sample hold circuit S/H is controlled 
by SHP supplied from a timing generator 9. The video signal sig by which sample hold was carried out 
is supplied to LCD1 through Buffer BUFF. It is written in a pixel the k whole dots by HSW1 by which 
sequential closing motion control of two or more video signals sigl - the sigk is carried out like - SHWi 
which were mentioned above at coincidence. In addition, polarity has reversed the video signal sig 
supplied to LCD1 to predetermined reference voltage to every 1H so that clearly from drawing 17 . This 
reference voltage is almost equal to the common voltage COM impressed to the counterelectrode 6 
shown in drawing 15 . 

[0007] Drawing 18 expresses typically the polarity of the video signal sig written in each pixel PXL of 
LCD1 . In this example, six video signals sigl-sig6 are written in coincidence the whole 6 pixels as k= 6. 
In addition, Pixel PXL constitutes the matrix of a n line m train as a whole. The so-called dot reversal 
actuation is used for this example. In the 1st line corresponding to the gate line XI, the polar video 
signals sigl-sig6 of +-+-+- are written in six pixels 1-1, 1-2, 1-3, 1-4, 1-5, and 1-6 through signal lines 
Y1-Y6. In the following line [ 2nd ], the polar video signals sigl-sig6 of -+-+-+ are written in a pixel 2- 
1, 2-2, 2-3, 2-4, 2-5, and 2-6. Thus, in dot reversal actuation, the video signal sig of antipole nature is 
mutually written in alternately to the pixel PXL of nxm. 
[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, LCD1 needs alternating current 
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actuation, in order to prevent deterioration of liquid crystal, and it usually needs to reverse a video signal 
sig to the common voltage COM. this sake COM, for example, common voltage, — receiving — a 
maximum of — to write the voltage of Vmax in Pixel PXL, it is necessary to make the voltage of 2Vmax 
(es) change at the maximum for every polarity reversals Therefore, the buffer BUFF equipped with the 
capacity that the voltage of 2Vmax(es) can be made to change at the maximum, between short time is 
needed for the external video driver 8. In the display system using the conventional LCD, in order to 
carry out the charge and discharge of the loads, such as this buffer BUFF and Pixel PXL, and a signal 
line Y, the current of a large quantity is flowing, and this occupied the great portion of power 
consumption of a display system. 

[0009] In order to solve this problem, the load of the pixel set as the object of charge and discharge or a 
signal line was mitigated, and voltage impressed to a pixel was reduction-ized. However, in the case of 
the former, there is a physical limit, and it does not necessarily become sufficient cure. Moreover, in the 
case of the latter, the side effect of image quality deterioration, such as lowering of contrast, had 
appeared. 
[0010] 

[Means for Solving the Problem] The following means were provided in order to solve a technical 
problem of a Prior art mentioned above. Namely, a active-matrix display (display panel) concerning this 
invention A pixel of a letter of a matrix allotted to a gate line of behavior, a train-like signal line, and 
each intersection of both as a fundamental configuration, It has a level actuation circuit which writes a 
video signal in a vertical -drive circuit which carries out line sequential scanning of each gate line, and 
chooses a pixel for a party for every 1 level period, and a pixel for a party which sampled a video signal 
supplied from the outsidejoeach signal Jlne, and was chosen within a 1 level period. As a feature 
matter, itsho rt-circu its internally two or more~signal"lines witliwKicir^ide^ignal"of antipole nature ^ 
^as-sampiifmi^ and where a charge of eachrsignal line is separated from -J 

^he exteridr~this active-m equipped-with-a- ^ 

refresh circuit and separates a signal-line temporarily-from-the exterior at'a blanking period-of-a video — — * 
pSignaLi^efer^ separating all signal 

Llines.from the exterior. Or sddj^eslucircuit may divide all two or more ^signd'M^iittDneaclr-gF^up, 
and mayi)e-made Jo_short-circuit thlETb^gnc^ 

sampres-a-video signal of antipole nature by turns to a signal line arranged for example, in the shape of a 
train? 

[001 1] This invention includes a display system which used for a display panel a active-matrix 
indicating equipment mentioned above. This display system consists of a video driver which supplies a 
video signal which polarity reverses to predetermined reference voltage as a fundamental configuration, 
a timing generator which supplies a control signal synchronizing with this video signal, and a display 
panel which operates according to this control signal and displays an image based on this video signal. 
A pixel of a letter of a matrix matched for a gate line of behavior, a train-like signal line, and each 
intersection of both with said display panel, A vertical-drive circuit which carries out line sequential 
scanning of each gate line, and chooses a pixel for a party for every 1 level period, It has a level 
actuation circuit which writes a video signal in a pixel for a party which sampled a video signal supplied 
from this external video driver to each signal line, and was chosen within a 1 level period, and displays 
an image. As a feature matter, this c^play^p^el~cM^ 

ftwol^mor^ip^ mutuaMy sampled whUe^l'^I/ 

sep^tmg a sig^^ 
^5r§|^^ 

cfiafge_of]^ the exterior, it neutralizeslt internally . 

[0012] Usually, display panels, such as LCD, need to carry out the charge and discharge of the twice of 
voltage written in a pixel in order to reverse a video signal to reference voltage. In this invention, a 
signal line with which ayid^q signal_of ^ LCD at a blanking period, 

and^^Hi^ 

circuited (short circuit)7^»^ : a : ^ which carries 
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/ 



out charge^andldi^to^ iylTTdrawing. When 

dot reversal actuation is adopted in a~active-matrix display "panel, specifically, asignalline in a panel is 
once refreshed on voltage near reference voltage by making all signal lines short-circuit at an image 
blanking period for every 1 level period. At this time, a signal line in a display panel and an external 
video driver are refreshed only with a charge inside a panel by dissociating thoroughly. Or in dot 
reversal actuation, it is also possible to refresh a signal line in a display panel on voltage near reference 
voltage by making it short-circuit, respectively for every two or more signal lines adjoin an image 
blanking period for every 1 level period. With the conventional display panel, the charge and discharge 
of the signal line were carried out to a negative polarity side to reference voltage from a straight polarity 
or straight polarity side from a negative polarity side by video driver side. According to this invention, 
since potential of a signal line can be refreshed near reference voltage only with a charge inside a panel, 
charges and discharges from an external circuit can be reduced substantially, and reduction-izing is 
possible in power consumption in the whole display system. It is possible to attain low-power-ization, 
without reduction-izing voltage which reduces loads or is written in a pixel according to this invention. 
[0013] 

[Embodiment of the Invention] With reference to a drawing, the operation gestalt of this invention is 
explained to details below. Drawing..!, is the circuit diagram showing the fundamental configuration of 
the active-matrix display (display panel) concerning this invention. In addition, a corresponding 
reference number is given to the conventional active-matrix display shown in drawing IS , and a 
corresponding portion, and an understanding is made easy. The so-called two or more pixels 

simultaneous actuation method is used for this operation gestalt. However, this invention is not 

^restricted to this and can be applied also to the line sequential color TV system which writes a video 
signal in the pixel for the dot sequential system which writes in a video signal for every one pixel, or a 
party by package. The display panel 1 is equipped with the gate line X of behavior, and the train-like 
signal line Y, and Pixel PXL is formed in both intersection so that it may illustrate. Switching actuation , , 
of each pixel PXL is carried out by the corresponding thin film transistor Tr. The gate electrode of a thin 
film transistor Tr is connected to the corresponding gate line X, a source electrode is connected to the 
\ corresponding signal line Y, and the drain electrode is connected to the corresponding pixel electrode. 
/ Each pixel electrode has met the counterelectrode 6 and electrooptic material, such as liquid crystal, is 

(held among both. The common voltage COM is impressed to the counterelectrode 6 from the exterior. 

M^he display panel 1 is equipped with k input lines 5, and accepts k video signals sigl supplied from an i 
external video driver - sigk, respectively. As for each signal line Y, k are connected to the predetermined 
input line 5 through the level switch HSW as one unit. In addition to the above configuration, the 
display panel 1 contains the V shift register 2 and the H shift register 3. The V shift register 2 answers 
pulses for panel actuation supplied from an external timing generator, such as the vertical start pulse 
VST and the vertical clock pulse VCK, operates, scans one gate line X at a time sequentially, and 
chooses a pixel for every line. That is, the V shift register 2 constitutes a vertical -drive circuit. Pulses for 
panel actuation, such as the level start pulse HST to which the H shift register 3 is similarly supplied 
from a timing generator on the other hand, and the level clock pulse HCK, are answered, it operates, and 
closing motion control of the level switch HSW1 which outputs a sampling pulse one by one and 
corresponds - the HSWi is carried out, and k signal lines Y are packed as one unit, and are driven. That 
is, the simultaneous sampling of k video signals sigl - the sigk is carried out at the signal line Y which 
corresponds, respectively. A level actuation circuiU;onsistsj3f anH shift register-1 and HSW. 
[0014] This display panel 1 is equipped with the refresh circuit 4 as a feature matter. It short-circuits 
internally two or more signal lines Y with which the video signal sigl of antipole nature - sigk were 
sampled mutoall0h the charge of each signal line Y is separated from the 

exterior, this refresh circuit 4 is internally neutralized, while it operates according to the control signal 
BLKP supplied from an external timing generator and separates a signal line Y from an external yideo_ 
driver temporarily at the blanking period of a video signal sigl - sigkj-Speci|^ ~Jj 

^connects each signal line Y electrically within the main-part of the refresh ci rcui 1 4 while maki ngan ^ ^ 
OFF state temporarily the level switch HSWI - HSWi during a blanking period according to BLKP. 
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[00 1 5] Drawing 2 shows the ,concrete example,ola, configuration of the y re^ 

sho^nj.^ signal lines^YtfMi^ for short- y 

gjg^ti ^ BLKP. On the other hand, in the example of (B)7 

k signal lines Y are divided into each group, for example, and it is short-circuiting each other 2 sets at a 
time. In addition, this invention is not restricted to this and should just short-circuit the signal line with 
which the video signal of straight polarity was sampled fundamentally, and the signal line with which 
the video signal of negative polarity was sampled a same number book every. 
[0016] Drawing 3 is the block diagram showing the display system concerning this invention. In 
addition, in order to make an understanding easy, the corresponding reference number is given to the 
conventional display system shown in drawingJ6 , and the corresponding portion. This display system 
is equipped with the video driver 8, the timing generator 9, and the display panel (LCD) 1 so that it may 
illustrate. A video driver 8 supplies the video signal sig inverted to predetermined reference voltage. A 
timing generator 9 supplies the pulse for panel actuation^and-a-Cjonto^^ with 
a video signal sig. LCD1 operates according to the pulse for panel actuati^^or^c6ntrol"signal BLKP, 
and displays an image based on a video signal sig. The pixel of the letter of a matrix matched with 
LCD1 for the gate line of behavior, a train-like signal line, and each intersection of both like mentioned 
above, The vertical -drive circuit which carries out line sequential scanning of each gate line, and 
chooses the pixel for a party for every 1 level period, It has the level actuation circuit which writes a 
video signal in the pixel for the party which sampled the video signal sig supplied from the external 
video driver 8 to each signal line, and was chosen within the 1 level period, and displays an image. In 
addition, the vertical-drive circuit consists of V shift registers, and the level actuation circuit consists of 
combination of H shift register and the level switch HSW. As a feature matter, LCD1 builds in the 
refresh circuit. I^hofife c^ 

antipole^ and where the charge of each signal line is 

s^eparMett^ 

from^h^e>^grrial . vid ea driver 8 temporari ly at the blanking period of a video sigtial^i^ac^ding^the^ 
[ M&ol signal BLKP supplied from a timing generator 9. — - - 7 
[0017] Drawing 4 is the block diagram showing the example of the display system concerning this 
invention. This example adopted the 6-pixel simultaneous actuation method (k= 6), and has adopted the 
dot reversal actuation method. A video driver 8 processes a video signal SIG, and supplies six video 
signals 1-sig 6 to LCD1. sig 1-6 is alternating-current-ized, and phase adjustment is performed. The red 
video signal is assigned to sigl and sig2, the green video signal is assigned to sig3 and sig4, and the blue 
video signal is assigned to sig5 and sig6. A timing generator 9 operates according to a synchronizing 
signal SYNC, and supplies the alternating current-ized signal FRP and the sample hold signal SHP to 
the video driver 8. Moreover, the timing generator 9 supplies the pulse for panel actuation and control 
signals BLKP, such as HST, HCK, VST, and VCK, to LCD 1 . 

[0018] Drawing. .5 expresses typically the polarity of each video signal shown in drawing. 4 . The video 
signal sig includes the shelf-life and the other blanking period in every 1 level period (1H). A video 
signal is written for the gate of the thin film transistor corresponding to the pixel for a party in each pixel 
through an aperture and a signal line within a shelf-life. Polarity reverses video signals sigl, sig3, and 
sig5 to every 1H to reference voltage. This reference voltage is substantially [ as the common voltage 
COM supplied to the counterelectrode of LCD 1 ] equal. Similarly, polarity also reverses video signals 
sig2, sig4, and sig6 to every 1H. However, sig 1, 3, and 5 and sig 2, 4, and 6 serve as antipole nature 
mutually. For example, when its attention is paid to a party eye (the 1st line), sig 1, 3, and 5 has the 
voltage of +V to COM, and sig 2, 4, and 6 has the voltage of -V to COM. 

[0019] Drawing 6 is the circuit diagram showing the concrete configuration of LCD 1 shown in drawing 
4 . Pixel PXL is matrix arrangement of n line xm line so that it may illustrate. Although n gate lines X 
are not illustrated in total, it connects with V shift register. Moreover, m signal lines Y are connected to 
six input lines 5 through HSW in total, and sigl-sig6 are sampled, respectively. Closing motion control 
of each HSW is carried out with the H shift register 3. In this example, since the 6-pixel simultaneous 
actuation method is adopted, the number of HSW becomes m/6. Lti ^^ratesiE^c t^W^SW. and the 
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» , 

switch CSW of business is built in, each HSW is made into an OFF state according to a control signal 
BLKP, and.a~sigiiaUine Y and the jnput line^ofieacl^ circuit 
^which-buiirin RSW is connect^ 

makes all ^SW(s ) an QN :sfat€lccor signal lines _Y of each other. 



[0020] Next, the actuation of LCD shown in drawing 6 with reference to drawing 7 thru/or drawing 10 is 
explained to details. As first shown in drawing 7 , all of the pixel 1-1 of the 1st line - 1-m are electrically 
connected to the corresponding signal line Y by turning on altogether the thin film transistor Tr 
connected with the 1st line. At this time, each CSWs of all built in HSW are supplied to the H shift 
register 3 side. First, HSW1 will be in switch-on by control of the H shift register 3, and the signal 
potential of video signals sigl-sig6 is written in a pixel 1-1 to 1-6 at once through six signal lines Y1-Y6 
connected with HSW1. Consequently, a pixel 1-1, 1-2, 1-3, 1-4, 1-5, and 1-6 become the polarity of 
+1+1+1, respectively. Subsequently, the potential by which HSW1 was written in the aperture and the 
pixel 1-1 to 1-6 is held. It is held by the same polar signal potential as the pixel 1-1 to 1-6 to which six 
signal lines Y1-Y6 connected with HSW1 also correspond at this time. 

[0021] Next, as shown in drawing.8 , HSW2 will be in switch-on and the polar signal potential of +-+-+- 
is written in a pixel 1-7 to 1-12 through signal lines Y7-Y12. Subsequently, HSW2 will be in non- 
switch-on, and the polar signal potential of a graphic display is held by the signal lines Y7-Y12 
connected with a pixel 1-7 to 1-12, and these. Thus, the predetermined video signals sigl-sig6 are 
written in and held by the pixel and the signal line every 6 pixels. If signal potential is written in all of 
the pixels 1-1 of the 1st line - 1-m, the thin film transistor Tr of the 1st line will be in non-switch-on 
altogether, and will complete the scan for a party. 

[0022] Thus, the shelf-life of the 1 level periods expires, and it enters at a blanking period. At this time, — 
as shown in drawing 9 ? ^con^llsignd-BIJCP inputsTroma timing generator, and all HSW(s) are put 

^vpn-an^OFF-state thfo^ in the refresh circuit 4 will be jn anjON „ 

state, and'all the signal lines Y short-circuit mutually. That is'the signal line of the " oddliumber train 
charged by +V and the signal lineof theey number train charged by -V will be in a short circuit 

r condition im^^ (COM)^of the **all signal-lines 0 neighborhood. 

^ Since all HSW(s) are OFF states at this time, receipts and payments of the current from the LCD outside' 5 
are absolutely none. + When the signal line charged by V and the signal line charged by -V short-circuit, 
refresh all signal Jines in this potential (near COM). 

[0023 ] MextTas sh starts^ AtBHiPtime- as j> 

Reversed polarity areiippliidinShe I stJine from a video driver. That is, sig 1 , -3 ~and-5~has the potential , > 
of -V to GOMj.and sig 2,.4~ and 6 serves as potential of +V to COM. The thin film transistor Tr 
corresponding to the 2nd line will be in switch-on. Then, sequential closing motion control of the HSW 
is carried out, and sigl-sig6 are written in the pixel which corresponds through the corresponding signal 
line Y. Namely, as for the signal line with which sig 1, 3, and 5 was sampled, potential shifts to -V from 
0, and, as for the signal line with which sig 2, 4, and 6 was sampled, potential shifts to +V from 0. since 
the signal line is beforehand refreshed near common voltage altogether — an external video driver - 
each signal line — V — charge — or what is necessary is just to carry out a discharge ^herefofe^ the ^ 
power consumed with the buffefiif a videolirivef is substantially reducible compared with the formed. 
[0024] MfB^S^ this invention is rioV 

restricted to this. If the pixel and signal line^wHjM am Held by straight polarity to the common voltage of 
LCD paying attention to a certain time amount, and the pixel and signal line which are held by negative / 

^polti^ it cannot be based on the actuation method hut this invention can be . j 

applied. Fpr example, it is applicable also to the column reversal actuation which samples the video 
Signal of antipole nature by turns the whole train. Moreover, also in "the 1 Hreversal which polarity 7 
reverses for every line, if can refresh at a 1 vertical blanking period, for example: It is possible to refresh / 

^ a le^gstin. shortrcif^iting [ in"/Tor the thin filmitransistor connected with all gate lines at a 1 vertical 

^bTaiiking period / an ON state ] all signal lines of each other. ~ > 

[0025] Drawing 1 1 is the block diagram showing the example of reference of a active-matrix indicating 
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equipment. A corresponding reference number is given to the example shown in drawing 6 , and a 
corresponding portion, and an understanding is made easy. This example of reference is not equipped 
with the refresh function. 

[0026] Then, with reference to drawing..l2 - drawing. 14 , actuation of the example of reference shown in 
drawing 1 1 is explained briefly. As first shown in drawing 12 , when the thin film transistor Tr 
connected with the 1st line will be in switch-on altogether, all of the pixel 1-1 of the 1st line - 1-m are 
connected with a signal line Y. Subsequently, when HSW1 closes, signal potential is written in a pixel 
1-1 to 1-6 at once through six signal lines Y1-Y6 connected with this. Subsequently, the potential by 
which HSW1 was written in the aperture and the pixel 1-1 to 1-6 is held. At this time, signal potential is 
held like [ six signal lines Y1-Y6 connected with HSW1 ] a pixel. That is, signal lines Yl, Y3, and Y5 
are charged by +V, and signal lines Y2, Y4, and Y6 are charged by -V. 

[0027] Then, as shown in drawing 13 , HSW2 will be in switch-on and signal potential is written in a 
pixel 1-7 to 1-12. Then, HSW2 will be in non-switch-on, and signal potential is held by a pixel 1-7 to 1- 
12, and signal lines Y7-Y12. Y7, Y9, and Yl 1 are held by +V, and Y8, Y10, and Y12 are held by -V. 
Signal potential is written in and held by the pixel and the signal line every 6 pixels like the following. If 
signal potential is altogether written in the pixel 1-1 of the 1st line - 1-m, the thin film transistor (pixel 
switch) Tr of the 1st line will be in an OFF state altogether, and will complete the scan of the 1st line. 
[0028] As shown in drawing 14 after this, the video signals sigl-sig6 of reversed polarity are supplied in 
the 1st line from a video driver, sig 1, 3, and 5 serves as potential of negative polarity to COM, and sig 
2, 4, and 6 serves as potential of straight polarity to COM. Subsequently, after the thin film transistor Tr 
of the 2nd line will be in an ON state, sequential closing motion control of the HSW is carried out, and 
sigl-sig6 are written in the pixel through each signal line. If its attention is paid to signal lines Yl, Y3, 
and Y5, the potential currently held by +V in the 1st line will be rewritten by -V by the 2nd line. At this 
time, the buffer by the side of a video driver must perform the discharge of 2V. Moreover, if its attention 
is paid to signal lines Y2, Y4, and Y6, the potential currently held by -V in the 1st line will be rewritten 
by +V by the 2nd line. At this time, the buffer by the side of a video driver must charge 2V. Thus, the 
buffer in a video driver consumes big power. 
[0029] 

[Effect of the Invention] According to this invention, as explained above, it short-circuits internally two 
or more signal lines with which the video signal of antipole nature was sampled mutually in a blanking 
period, and where the charge of each signal line is separated from the exterior, the active-matrix 
indicating equipment is internally neutralized, while it contains the refresh circuit and separates a signal 
line temporarily from the exterior at the blanking period of a video signal. With the conventional active- 
matrix display, the charge and discharge of the potential of a signal line were carried out to the negative 
side from the positive or positive side from a negative side to common voltage (reference voltage) in the 
condition of having connected with the exterior. On the other hand, if this invention is used, since 
signal-line potential can be refreshed near common voltage only with the charge inside a active-matrix 
display, the charge and discharge from an external circuit can be reduced substantially, and it is possible 
to reduce the power consumption in the whole display system. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[A technical field to which invention belongs] This invention relates to a active-matrix display (it may 
be hereafter called a display panel for short) which contained a pixel which constitutes a screen, 
switching elements, such as a thin film transistor which drives this, and a surrounding actuation circuit. 
Moreover, it is related with a display system which consists of a video driver which supplies a video 
signal which reverses polarity to predetermined reference voltage, a timing generator which supplies a 
control signal synchronizing with a video signal, and a display panel which operates according to a 
control signal and displays an image based on a video signal. 



[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] With reference to drawing 15 , the conventional active-matrix display is 
explained briefly. The display panel 1 is equipped with the gate line X of behavior, and the train-like 
signal line Y, and Pixel PXL is formed in both intersection so that it may illustrate. Pixel PXL consists 
of the pixel electrode formed in one substrate, a counterelectrode 6 formed in the substrate of another 
side, and electrooptic material, such as liquid crystal held among both. Switching actuation of each pixel 
PXL is carried out by the corresponding thin film transistor Tr. Moreover, the auxiliary capacity Cs is 
formed corresponding to each pixel PXL. The gate electrode of a thin film transistor Tr is connected to 
the corresponding gate line X, a source electrode is connected to the corresponding signal line Y, and 
the drain electrode is connected to the corresponding pixel electrode. The display panel 1 is equipped 
with k input lines 5, and accepts k video signals sigl and sig2 supplied from an external video driver, 
sigk, respectively. As for each signal line Y, k are connected to the predetermined input line 5 through 
the level switch HSW as one unit. In addition to the above configuration, the display panel 1 contains 
the V shift register 2 and the H shift register 3. The V shift register 2 constitutes a vertical -drive circuit, 
answers pulses for panel actuation supplied from an external timing generator, such as the vertical start 
pulse VST and the vertical clock pulse VCK, operates, scans one gate line X at a time sequentially, and 
chooses a pixel for every line. Pulses for panel actuation, such as the level start pulse HST to which the 
H shift register 3 is similarly supplied from a timing generator on the other hand, and the level clock 
pulse HCK, are answered, it operates, and closing motion control of the level switches HSW1 and 
HSW2 which output a sampling pulse one by one and correspond, the HSWi is carried out, and k 
signal lines Y are packed as one unit, and are driven. That is, the simultaneous sampling of k video 
signals sigl, the sigk is carried out at the signal line Y which corresponds, respectively. 
[0003] In case starting two or more pixel simultaneous sampling actuation is performed, in order to give 
the amount of delay corresponding to a pixel pitch beforehand to k video signals sigl - sigk relatively, 
the sample hold circuit is established in the video driver. While carrying out sample hold of the k video 
signals serially and giving relatively the amount of delay corresponding to a pixel pitch, by carrying out 
closing motion control of the group of k signal lines for the level switch HSW simultaneously as an unit, 
the number of stages contained in the H shift register 3 which drives this level switch can be reduced, 
and a configuration can be simplified. In addition, a level actuation circuit consists of HSWI - HSWi, 
and an H shift register 3. 

[0004] Drawing 16 is the block diagram showing the conventional display system whole configuration. 
The display system is equipped with the video driver 8, the display panel 1 shown in drawing.15 , and 
the timing generator (TG) 9. In addition, since a display panel 1 uses liquid crystal (LC) as electrooptic 
material in many cases, it may be called LCD here. A video driver 8 is changed into the video signal sig 
which processed the video signal SIG by which an external input is carried out, and was suitable for 
actuation of LCD 1. For example, a video driver 8 performs polarity -reversals processing of a video 
signal sig in a 1 level period (1H), and outputs the alternating-current-ized video signal sig to LCD1. 
LCD1 is equipped with the liquid crystal pixel prepared in the gate line of behavior, the train-like signal 
line, and both intersection as it was shown in drawing. 1 5 . Moreover, the vertical-drive circuit and the 
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level actuation circuit are built in. A vertical-drive circuit scans a gate line sequentially, and chooses a 
pixel. A level actuation circuit writes the alternating current-ized video signal sig in the pixel chosen as 
every 1H by carrying out the sequential sampling of the alternating current-ized video signal sig at a 
signal line. A timing generator 9 operates according to a synchronizing signal SINC, supplies the 
alternating current-ized signal FRP to a video driver 8, and performs timing control of polarity-reversals 
processing. Moreover, the sample hold signal SHP is supplied to a video driver 8, and delay processing 
of a video signal sig is controlled. Namely, a video driver 8 carries out delay processing of two or more 
video signals sig relatively according to the array pitch of a pixel, and supplies them to LCD1 . Further, a 
timing generator 9 supplies pulses for panel actuation, such as HST, HCK, VST, and VCK, to LCD1, 
and performs motion control of a vertical-drive circuit and a level actuation circuit. 
[0005] The video driver 8 consists of buffers BUFF for a clamping circuit CLP, the bright circuit BRT, 
the gamma correction circuit gamma, the gain circuit GAIN, inverting circuit INV. AMP, the inversion 
switch SW, sample hold circuit S/H, and load actuation etc. 

[0006] With reference to drawi ng 17 , actuation of the display system shown in drawing 16 is explained 
briefly. The pedestal clamp of the video signal SIG inputted from the outside is carried out in a clamping 
circuit CLP, and the voltage used as criteria is decided. In order to adjust brightness in the bright circuit 
BRT, bright control of the signal by which the pedestal clamp was carried out is carried out. The signal 
by which bright control was carried out performs gamma amendment doubled with the property of 
LCD1 in the gamma correction circuit gamma. A gain adjustment is performed to the signal of which 
gamma amendment was done in the gain circuit GAIN. The signal AMPIN by which the gain 
adjustment was carried out is alternating-current-ized by the inversion switch SW. FRP supplied from a 
timing generator 9 turns on/controls [ off] this inversion switch SW. The alternating-current-ized signal 
passes along sample hold circuit S/H in order to attach the phase contrast suitable for LCD1 which 
adopts two or more pixel simultaneous actuation. In addition, this sample hold circuit S/H is controlled 
by SHP supplied from a timing generator 9. The video signal sig by which sample hold was carried out 
is supplied to LCD1 through Buffer BUFF. It is written in a pixel the k whole dots by HSW1 by which 
sequential closing motion control of two or more video signals sigl - the sigk is carried out like - SHWi 
which were mentioned above at coincidence. In addition, polarity has reversed the video signal sig 
supplied to LCD1 to predetermined reference voltage to every 1H so that clearly from drawing J 7. . This 
reference voltage is almost equal to the common voltage COM impressed to the counterelectrode 6 
shown in drawing 1 5 . 

[0007] Drawing 18 expresses typically the polarity of the video signal sig written in each pixel PXL of 
LCD1. In this example, six video signals sigl-sig6 are written in coincidence the whole 6 pixels as k= 6. 
In addition, Pixel PXL constitutes the matrix of a n line m train as a whole. The so-called dot reversal 
actuation is used for this example. In the 1st line corresponding to the gate line XI, the polar video 
signals sigl-sig6 of +-+-+- are written in six pixels 1-1, 1-2, 1-3, 1-4, 1-5, and 1-6 through signal lines 
Y1-Y6. In the following line [ 2nd ], the polar video signals sigl-sig6 of -+-+-+ are written in a pixel 2- 
1, 2-2, 2-3, 2-4, 2-5, and 2-6. Thus, in dot reversal actuation, the video signal sig of antipole nature is 
mutually written in alternately to the pixel PXL of nxm. 

[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, as explained above, it short-circuits internally two 
or more signal lines with which the video signal of antipole nature was sampled mutually in a blanking 
period, and where the charge of each signal line is separated from the exterior, the active-matrix 
indicating equipment is internally neutralized, while it contains the refresh circuit and separates a signal 
line temporarily from the exterior at the blanking period of a video signal. With the conventional active- 
matrix display, the charge and discharge of the potential of a signal line were carried out to the negative 
side from the positive or positive side from a negative side to common voltage (reference voltage) in the 
condition of having connected with the exterior. On the other hand, if this invention is used, since 
signal-line potential can be refreshed near common voltage only with the charge inside a active-matrix 
display, the charge and discharge from an external circuit can be reduced substantially, and it is possible 
to reduce the power consumption in the whole display system. 

[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] As mentioned above, LCD1 needs alternating current 
actuation, in order to prevent deterioration of liquid crystal, and it usually needs to reverse a video signal 
sig to the common voltage COM. this sake COM, for example, common voltage, - receiving « a 
maximum of — to write the voltage of Vmax in Pixel PXL, it is necessary to make the voltage of 2Vmax 
(es) change at the maximum for every polarity reversals Therefore, the buffer BUFF equipped with the 
capacity that the voltage of 2Vmax(es) can be made to change at the maximum, between short time is 
needed for the external video driver 8. In the display system using the conventional LCD, in order to 
carry out the charge and discharge of the loads, such as this buffer BUFF and Pixel PXL, and a signal 
line Y, the current of a large quantity is flowing, and this occupied the great portion of power 
consumption of a display system. 

[0009] In order to solve this problem, the load of the pixel set as the object of charge and discharge or a 
signal line was mitigated, and voltage impressed to a pixel was reduction-ized. However, in the case of 
the former, there is a physical limit, and it does not necessarily become sufficient cure. Moreover, in the 
case of the latter, the side effect of image quality deterioration, such as lowering of contrast, had 
appeared. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] The following means were provided in order to solve a technical 
problem of a Prior art mentioned above. Namely, a active-matrix display (display panel) concerning this 
invention A pixel of a letter of a matrix allotted to a gate line of behavior, a train-like signal line, and 
each intersection of both as a fundamental configuration, It has a level actuation circuit which writes a 
video signal in a vertical-drive circuit which carries out line sequential scanning of each gate line, and 
chooses a pixel for a party for every 1 level period, and a pixel for a party which sampled a video signal 
supplied from the outside to each signal line, and was chosen within a 1 level period. As a feature 
matter, it short-circuits internally two or more signal lines with which a video signal of antipole nature 
was sampled mutually in this blanking period, and where a charge of each signal line is separated from 
the exterior, this active-matrix indicating equipment is internally neutralized, while it is equipped with a 
refresh circuit and separates a signal line temporarily from the exterior at a blanking period of a video 
signal. Preferably, said refresh circuit short-circuits all signal lines internally while separating all signal 
lines from the exterior. Or said refresh circuit may divide all two or more signal lines into each group, 
and may be made to short-circuit them by group comrade. In addition, said level actuation circuit 
samples a video signal of antipole nature by turns to a signal line arranged for example, in the shape of a 
train. 

[001 1] This invention includes a display system which used for a display panel a active-matrix 
indicating equipment mentioned above. This display system consists of a video driver which supplies a 
video signal which polarity reverses to predetermined reference voltage as a fundamental configuration, 
a timing generator which supplies a control signal synchronizing with this video signal, and a display 
panel which operates according to this control signal and displays an image based on this video signal, 
A pixel of a letter of a matrix matched for a gate line of behavior, a train-like signal line, and each 
intersection of both with said display panel, A vertical-drive circuit which carries out line sequential 
scanning of each gate line, and chooses a pixel for a party for every 1 level period, It has a level 
actuation circuit which writes a video signal in a pixel for a party which sampled a video signal supplied 
from this external video driver to each signal line, and was chosen within a 1 level period, and displays 
an image. As a feature matter, this display panel contains a refresh circuit, and it short-circuits internally 
two or more signal lines with which a video signal of antipole nature was mutually sampled while 
separating a signal line from this external video driver temporarily at a blanking period of a video signal 
according to a control signal supplied from this timing generator in this blanking period, and where a 
charge of each signal line is separated from the exterior, it neutralizes it internally. 
[0012] Usually, display panels, such as LCD, need to carry out the charge and discharge of the twice of 
voltage written in a pixel in order to reverse a video signal to reference voltage. In this invention, a 
signal line with which a video signal of straight polarity was sampled inside LCD at a blanking period, 
and signal line of each other with which a video signal of negative polarity was sampled are short- 
circuited (short circuit), and a charge is neutralized (cancellation). This reduces a charge which carries 
out charge and discharge to a shelf-life, and low-power-ization of a display system is in drawing. When 
dot reversal actuation is adopted in a active-matrix display panel, specifically, a signal line in a panel is 
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once refreshed on voltage near reference voltage by making all signal lines short-circuit at an image 
blanking period for every 1 level period. At this time, a signal line in a display panel and an external 
video driver are refreshed only with a charge inside a panel by dissociating thoroughly. Or in dot 
reversal actuation, it is also possible to refresh a signal line in a display panel on voltage near reference 
voltage by making it short-circuit, respectively for every two or more signal lines adjoin an image 
blanking period for every 1 level period. With the conventional display panel, the charge and discharge 
of the signal line were carried out to a negative polarity side to reference voltage from a straight polarity 
or straight polarity side from a negative polarity side by video driver side. According to this invention, 
since potential of a signal line can be refreshed near reference voltage only with a charge inside a panel, 
charges and discharges from an external circuit can be reduced substantially, and reduction-izing is 
possible in power consumption in the whole display system. It is possible to attain low-power-ization, 
without reduction-izing voltage which reduces loads or is written in a pixel according to this invention. 
[0013] 

[Embodiment of the Invention] With reference to a drawing, the operation gestalt of this invention is 
explained to details below. Drawing 1 is the circuit diagram showing the fundamental configuration of 
the active-matrix display (display panel) concerning this invention. In addition, a corresponding 
reference number is given to the conventional active-matrix display shown in drawing..! 5 , and a 
corresponding portion, and an understanding is made easy. The so-called two or more pixel 
simultaneous actuation method is used for this operation gestalt. However, this invention is not 
restricted to this and can be applied also to the line sequential color TV system which writes a video 
signal in the pixel for the dot sequential system which writes in a video signal for every one pixel, or a 
party by package. The display panel 1 is equipped with the gate line X of behavior, and the train-like 
signal line Y, and Pixel PXL is formed in both intersection so that it may illustrate. Switching actuation . 
of each pixel PXL is carried out by the corresponding thin film transistor Tr. The gate electrode of a thin 
film transistor Tr is connected to the corresponding gate line X, a source electrode is connected to the 
corresponding signal line Y, and the drain electrode is connected to the corresponding pixel electrode. 
Each pixel electrode has met the counterelectrode 6 and electrooptic material, such as liquid crystal, is 
held among both. The common voltage COM is impressed to the counterelectrode 6 from the exterior. 
The display panel 1 is equipped with k input lines 5, and accepts k video signals sigl supplied from an 
external video driver - sigk, respectively. As for each signal line Y, k are connected to the predetermined 
input line 5 through the level switch HSW as one unit. In addition to the above configuration, the 
display panel 1 contains the V shift register 2 and the H shift register 3. The V shift register 2 answers 
pulses for panel actuation supplied from an external timing generator, such as the vertical start pulse 
VST and the vertical clock pulse VCK, operates, scans one gate line X at a time sequentially, and 
chooses a pixel for every line. That is, the V shift register 2 constitutes a vertical -drive circuit. Pulses for 
panel actuation, such as the level start pulse HST to which the H shift register 3 is similarly supplied 
from a timing generator on the other hand, and the level clock pulse HCK, are answered, it operates, and 
closing motion control of the level switch HSW1 which outputs a sampling pulse one by one and 
corresponds - the HSWi is carried out, and k signal lines Y are packed as one unit, and are driven. That 
is, the simultaneous sampling of k video signals sigl - the sigk is carried out at the signal line Y which 
corresponds, respectively. A level actuation circuit consists of an H shift register 3 and HSW. 
[0014] This display panel 1 is equipped with the refresh circuit 4 as a feature matter. It short-circuits 
internally two or more signal lines Y with which the video signal sigl of antipole nature - sigk were 
sampled mutually in a blanking period, and where the charge of each signal line Y is separated from the 
exterior, this refresh circuit 4 is internally neutralized, while it operates according to the control signal 
BLKP supplied from an external timing generator and separates a signal line Y from an external video 
driver temporarily at the blanking period of a video signal sigl - sigk. Specifically, the refresh circuit 4 
connects each signal line Y electrically within the main part of the refresh circuit 4 while making an 
OFF state temporarily the level switch HSWI - HSWi during a blanking period according to BLKP. 
[0015] Drawing. 2 shows the concrete example of a configuration of the refresh circuit 4. In the example 
shown in (A), while separating all the signal lines Y from the exterior, it has the switch RSW for short- 
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circuiting all the signal lines Y internally according to BLKP. On the other hand, in the example of (B), 
k signal lines Y are divided into each group, for example, and it is short-circuiting each other 2 sets at a 
time. In addition, this invention is not restricted to this and should just short-circuit the signal line with 
which the video signal of straight polarity was sampled fundamentally, and the signal line with which 
the video signal of negative polarity was sampled a same number book every. 
[0016] Drawing 3 is the block diagram showing the display system concerning this invention. In 
addition, in order to make an understanding easy, the corresponding reference number is given to the 
conventional display system shown in drawing 16 , and the corresponding portion. This display system 
is equipped with the video driver 8, the timing generator 9, and the display panel (LCD) 1 so that it may 
illustrate. A video driver 8 supplies the video signal sig inverted to predetermined reference voltage. A 
timing generator 9 supplies the pulse for panel actuation, and a control signal BLKP synchronizing with 
a video signal sig. LCD1 operates according to the pulse for panel actuation, or a control signal BLKP, 
and displays an image based on a video signal sig. The pixel of the letter of a matrix matched with 
LCD1 for the gate line of behavior, a train-like signal line, and each intersection of both like mentioned 
above, The vertical -drive circuit which carries out line sequential scanning of each gate line, and 
chooses the pixel for a party for every 1 level period, It has the level actuation circuit which writes a 
video signal in the pixel for the party which sampled the video signal sig supplied from the external 
video driver 8 to each signal line, and was chosen within the 1 level period, and displays an image. In 
addition, the vertical -drive circuit consists of V shift registers, and the level actuation circuit consists of 
combination of H shift register and the level switch HSW. As a feature matter, LCD1 builds in the 
refresh circuit. It short-circuits internally two or more signal lines with which the video signal of 
antipole nature was sampled mutually in a blanking period, and where the charge of each signal line is 
separated from the exterior, this refresh circuit is internally neutralized, while it separates a signal line 
from the external video driver 8 temporarily at the blanking period of a video signal sig according to the 
control signal BLKP supplied from a timing generator 9. 

[0017] Drawing 4 is the block diagram showing the example of the display system concerning this 
invention. This example adopted the 6-pixel simultaneous actuation method (k= 6), and has adopted the 
dot reversal actuation method. A video driver 8 processes a video signal SIG, and supplies six video 
signals 1-sig 6 to LCD1. sig 1-6 is alternating-current-ized, and phase adjustment is performed. The red 
video signal is assigned to sigl and sig2, the green video signal is assigned to sig3 and sig4, and the blue 
video signal is assigned to sig5 and sig6. A timing generator 9 operates according to a synchronizing 
signal SYNC, and supplies the alternating current-ized signal FRP and the sample hold signal SHP to 
the video driver 8. Moreover, the timing generator 9 supplies the pulse for panel actuation and control 
signals BLKP, such as HST, HCK, VST, and VCK, to LCD 1 . 

[0018] Drawing 5 expresses typically the polarity of each video signal shown in drawing 4 . The video 
signal sig includes the shelf-life and the other blanking period in every 1 level period (1H). A video 
signal is written for the gate of the thin film transistor corresponding to the pixel for a party in each pixel 
through an aperture and a signal line within a shelf-life. Polarity reverses video signals sigl, sig3, and 
sig5 to every 1H to reference voltage. This reference voltage is substantially [ as the common voltage 
COM supplied to the counterelectrode of LCD 1 ] equal. Similarly, polarity also reverses video signals 
sig2, sig4, and sig6 to every 1H. However, sig 1, 3, and 5 and sig 2, 4, and 6 serve as antipole nature 
mutually. For example, when its attention is paid to a party eye (the 1st line), sig 1, 3, and 5 has the 
voltage of +V to COM, and sig 2, 4, and 6 has the voltage of -V to COM. 

[0019] Drawing 6 is the circuit diagram showing the concrete configuration of LCD 1 shown in drawing 
4 . Pixel PXL is matrix arrangement of n line xm line so that it may illustrate. Although n gate lines X 
are not illustrated in total, it connects with V shift register. Moreover, m signal lines Y are connected to 
six input lines 5 through HSW in total, and sigl-sig6 are sampled, respectively. Closing motion control 
of each HSW is carried out with the H shift register 3. In this example, since the 6-pixel simultaneous 
actuation method is adopted, the number of HSW becomes m/6. It separates to each HSW, and the 
switch CSW of business is built in, each HSW is made into an OFF state according to a control signal 
BLKP, and a signal line Y and the input line 5 of each other are separated. Moreover, the refresh circuit 
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4 which built in RSW is connected to the other end side of each signal line Y. This refresh circuit 4 
makes all RSW(s) an ON state according to BLKP, and short-circuits all the signal lines Y of each other. 

[0020] Next, the actuation of LCD shown in drawing 6 with reference to drawing 7 thru/or drawing 10 is 
explained to details. As first shown in drawing 7 , all of the pixel 1-1 of the 1st line - 1-m are electrically 
connected to the corresponding signal line Y by turning on altogether the thin film transistor Tr 
connected with the 1st line. At this time, each CSWs of all built in HSW are supplied to the H shift 
register 3 side. First, HSW1 will be in switch-on by control of the H shift register 3, and the signal 
potential of video signals sigl-sig6 is written in a pixel 1-1 to 1-6 at once through six signal lines Y1-Y6 
connected with HSW1. Consequently, a pixel 1-1, 1-2, 1-3, 1-4, 1-5, and 1-6 become the polarity of 
+1+1+1, respectively. Subsequently, the potential by which HSW1 was written in the aperture and the 
pixel 1-1 to 1-6 is held. It is held by the same polar signal potential as the pixel 1-1 to 1-6 to which six 
signal lines Y1-Y6 connected with HSW1 also correspond at this time. 

[0021] Next, as shown in drawing 8 , HSW2 will be in switch-on and the polar signal potential of +-+-+- 
is written in a pixel 1-7 to 1-12 through signal lines Y7-Y12. Subsequently, HSW2 will be in non- 
switch-on, and the polar signal potential of a graphic display is held by the signal lines Y7-Y12 
connected with a pixel 1-7 to 1-12, and these. Thus, the predetermined video signals sigl-sig6 are 
written in and held by the pixel and the signal line every 6 pixels. If signal potential is written in all of 
the pixels 1-1 of the 1st line - 1-m, the thin film transistor Tr of the 1st line will be in non-switch-on 
altogether, and will complete the scan for a party. 

[0022] Thus, the shelf-life of the 1 level periods expires, and it enters at a blanking period. At this time, 
as shown in drawing 9 , a control signal BLKP inputs from a timing generator, and all HSW(s) are put . 
on an OFF state through CSW. Simultaneously, all RSW(s) in the refresh circuit 4 will be in an ON 
state, and all the signal lines Y short-circuit mutually. That is, the signal line of the odd number train 
charged by +V and the signal line of the even number train charged by -V will be in a short circuit 
condition mutually, and Y will become the potential (COM) of the **all signal -lines 0 neighborhood. 
Since all HSW(s) are OFF states at this time, receipts and payments of the current from the LCD outside 
are absolutely none. + When the signal line charged by V and the signal line charged by -V short-circuit, 
refresh all signal lines in this potential (near COM). 

[0023] Next, as shown in drawing. 10 , the scan of the 2nd line starts. At this time, sigl-sig6 used as 
reversed polarity are supplied in the 1st line from a video driver. That is, sig 1, 3, and 5 has the potential 
of -V to COM, and sig 2, 4, and 6 serves as potential of +V to COM. The thin film transistor Tr 
corresponding to the 2nd line will be in switch-on. Then, sequential closing motion control of the HSW 
is carried out, and sigl-sig6 are written in the pixel which corresponds through the corresponding signal 
line Y. Namely, as for the signal line with which sig 1, 3, and 5 was sampled, potential shifts to -V from 
0, and, as for the signal line with which sig 2, 4, and 6 was sampled, potential shifts to +V from 0. since 
the signal line is beforehand refreshed near common voltage altogether - an external video driver — 
each signal line - V - charge ~ or what is necessary is just to carry out a discharge Therefore, the 
power consumed with the buffer in a video driver is substantially reducible compared with the former. 
[0024] Although the example mentioned above is the case of dot reversal actuation, this invention is not 
restricted to this. If the pixel and signal line which are held by straight polarity to the common voltage of 
LCD paying attention to a certain time amount, and the pixel and signal line which are held by negative 
polarity exist fundamentally, it cannot be based on the actuation method but this invention can be 
applied. For example, it is applicable also to the column reversal actuation which samples the video 
signal of antipole nature by turns the whole train. Moreover, also in the 1H reversal which polarity 
reverses for every line, it can refresh at a 1 vertical blanking period, for example. It is possible to refresh 
a request in short-circuiting [ in / for the thin film transistor connected with all gate lines at a 1 vertical 
blanking period / an ON state ] all signal lines of each other. 

[0025] Drawing..! 1 is the block diagram showing the example of reference of a active-matrix indicating 
equipment. A corresponding reference number is given to the example shown in drawing-^ , and a 
corresponding portion, and an understanding is made easy. This example of reference is not equipped 
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with the refresh function. 

[0026] Then, with reference to drawing 12 - drawing 14 , actuation of the example of reference shown in 
.drawhlg..l 1 is explained briefly. As first shown in draw]ng..l2 , when the thin film transistor Tr 
connected with the 1st line will be in switch-on altogether, all of the pixel 1-1 of the 1st line - 1-m are 
connected with a signal line Y. Subsequently, when HSW1 closes, signal potential is written in a pixel 
1-1 to 1-6 at once through six signal lines Y1-Y6 connected with this. Subsequently, the potential by 
which HSW1 was written in the aperture and the pixel 1-1 to 1-6 is held. At this time, signal potential is 
held like [ six signal lines Y1-Y6 connected with HSW1 ] a pixel. That is, signal lines Yl, Y3, and Y5 
are charged by +V, and signal lines Y2, Y4, and Y6 are charged by -V. 

[0027] Then, as shown in drawing .13 , HSW2 will be in switch-on and signal potential is written in a 
pixel 1-7 to 1-12. Then, HSW2 will be in non-switch-on, and signal potential is held by a pixel 1-7 to 1- 
12, and signal lines Y7-Y12. Y7, Y9, and Yl 1 are held by +V, and Y8, Y10, and Y12 are held by -V. 
Signal potential is written in and held by the pixel and the signal line every 6 pixels like the following. If 
signal potential is altogether written in the pixel 1-1 of the 1st line - 1-m, the thin film transistor (pixel 
switch) Tr of the 1st line will be in an OFF state altogether, and will complete the scan of the 1st line. 
[0028] As shown in drawiilg„14 after this, the video signals sigl-sig6 of reversed polarity are supplied in 
tiie 1st line from a video driver, sig 1, 3, and 5 serves as potential of negative polarity to COM, and sig 
2, 4, and 6 serves as potential of straight polarity to COM. Subsequently, after the thin film transistor Tr 
of the 2nd line will be in an ON state, sequential closing motion control of the HSW is carried out, and 
sigl-sig6 are written in the pixel through each signal line. If its attention is paid to signal lines Yl, Y3, 
and Y5, the potential currently held by +V in the 1st line will be rewritten by -V by the 2nd line. At this 
time, the buffer by the side of a video driver must perform the discharge of 2V. Moreover, if its attention 
is paid to signal lines Y2, Y4, and Y6, the potential currently held by -V in the 1st line will be rewritten 
by +V by the 2nd line. At this time, the buffer by the side of a video driver must charge 2V. Thus, the 
buffer in a video driver consumes big power. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing jj It is the circuit diagram showing the operation gestalt of the active-matrix display 
concerning this invention. 

[Drawing 2] It is the circuit diagram showing the concrete configuration of the refresh circuit included in 
the operation gestalt shown in .drawing..! . 

[Drawing 3] It is the block diagram showing the whole display system configuration concerning this 
invention. 

[Drawing 4] It is the block diagram showing the example of the display system concerning this 
invention. 

[Drawing 5] It is the timing chart with which explanation of the example shown in drawing 4 of 
operation is presented. 

[Dmwing.6]. It is the circuit diagram showing the concrete configuration of the active-matrix display 
contained in the example shown in drawing 4 . 

Prawing 7] It is the circuit diagram with which explanation of the active-matrix display shown in 
drawing 6 of operation is presented. 

[Drawing 8] It is the circuit diagram with which explanation of the active-matrix display shown in 
drawing 6 of operation is presented. 

©rawhig.9] It is the circuit diagram with which explanation of the active-matrix display shown in 
drawing 6 of operation is presented. 

[Drawing 10] It is the circuit diagram with which explanation of the active-matrix display shown in 
drawing 6 of operation is presented. 

[Drawing 1 1 ] It is the circuit diagram showing the example of reference of a active-matrix display. 
[Drawing 12] It is the circuit diagram with which explanation of the example of reference shown in 
drawing.! 1 of operation is presented. 

[Dmwing.l3J. It is the circuit diagram with which explanation of the example of reference shown in 
drawing 1 1 of operation is presented. 

[Drawing 14] It is the circuit diagram with which explanation of the example of reference shown in 
drawing 1 1 of operation is presented. 

[Drawing 15] It is the circuit diagram showing an example of the conventional active-matrix display, 
[Drawing 16] It is the block diagram showing an example of the conventional display system, 
©rawing. 17} It is the wave form chart with which explanation of the conventional display system 
shown in drawing J6 of operation is presented. 

[Drawing 18] It is the mimetic diagram with which explanation of the conventional active-matrix 
display shown in drawing 15 of operation is presented. 
[Description of Notations] 

1 [ ... A refresh circuit, 5 / ... An input line, 6 / ... A counterelectrode, 8 / ... A video driver, 9 / ... Timing 
generator ] ... A display panel, 2 ... V shift register, 3 ... H shift register, 4 
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